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Abstract of W09748483 

The present invention provides an improved 
affinity membrane device and method for the 
effective removal of target molecules in plasma. 
The affinity membrane device is designed for use 
in an extracorporeal blood circuit and can be 
employed concurrently with other therapeutic 
processes for the purification of blood. The 
device of the present invention consists of hollow 
fiber membranes having specified dimensions 
and transfer properties, ligand immobilized to the 
pore surface of the hollow fibers, and a housing 
to encase the hollow fibers and allow appropriate 
entry and exit of the blood. In a preferred 
embodiment, specific immobilization chemistries 
are utilized to attach the ligands to the hollow 
fibers for optimal function. 
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WE CLAIM; 

1. An affinity membrane, device utilized for the 
selective removal of targeted molecules contained in plasma . 
of blood comprising: 
5 an elongated housing having an inlet port and an outlet- 

port for entry and exit of blood therefrom; 

hollow fibers encased in an internal cavity of the 
elongated housing, the hollow fibers having pores with 
suitable pores sizes for separating blood into plasma ar. 

10 cellular components, the hollow fibers having wall 
thicknesses of about 300 to 3500 microns and having internal 
diameter of about 70 to 140 microns, the pores having ligands _ 
immobilized to an internal surface of the pores, the ligands 
having an affinity for the targeted molecules in the. plasma, 

IS wherein the ligands are immobilized to the surface of the pores 
with polyethylene glycol having a chain length of about 50 
to 250- carbon atoms, 

wherein the cellular components of the blood do not flow 
into the pores of the hollow fibers and the plasma is 

20 transported into the pores by means of positive filtration 
created by transmembrane pressures within the hollow fibers, 
the positive filtration occurring in the absence of a, 
external .pump for generating plasma flow across the hollow 
fibers . 

25 2, The device of Claim 1 wherein the pore sizes 

range from approximately 0.2 Co 0.6 microns. 

3. The device of Claim 1 wherein Che hollow fibers 
have wall thicknesses with adequate surface area for 
attachment of the ligands to allow for the sufficient 
binding of the targeted molecules. 
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4 . The device of Claim 1 wherein the hollow fibers 
are made of material selected from the group consisting of: 
cellulose triacetate ; polysulf one, polyacryloni trile; 
ethylene /vinyl alcohol copolymer; polymethyime thacrylate; 
polyamide; polypropylene; cellulose acetate; regenerated 
cellulose ; polycarbonate, polyethylene; poiyvinylalcohol; 

* and polyvinylchloride . 

5. The device of Claim 1 wherein the ligands are 
immobilized to the surface of the pores with L. 
a vidin/biot in molecular complex. 

6. The device of Claim 1 wherein the ligands are 
enzymes that modify the targeted molecules and release the 
targeted molecules once they are modified. 

7. The device of Claim 1 wherein the elongated 
housing has a single outlet port and a single inlet port. 

8. The device of Claim 1 further comprising a plasma 
conduit attached to the elongated housing that allows non- 
targeted molecules of the plasma to reunite with the 
cellular components by means of an' existing pressure 
gradient. 

9. A method for the' selective removal of target 1 
molecules present in plasma comprising the steps of: 

providing a hollow fiber membrane device having (a) 
an elongated housing with a single inlet port and a single 
outlet port for entry and exit of blood therefrom; and (b) 
hollow fibers encased inside the housing, the hollow fibers 
having pores with suitable pores sizes for separating blood 
into plasma and cellular components, the hollow fibers having 
wall thicknesses of about 300 to 3500 microns and having 
internal diameter of about 70 to 140 microns, the pores having 



ligands immobilized to an internal surface of the pores with 
polyethylene glycol having a chain length of about 50 to 250 
carbon atoms, the ligands having an affinity for the targeted 
molecules in plasma; 

transporting blood into the inlet port of the housing; 

causing the plasma of the blood to flow into the pores 
of the hollow fibers by means of positive filtration created 
by a positive transmembrane pressures near the inlet port 
while not allowing the cellular components to flow into tl 
same; 

contacting the targeted molecules in the plasma with 
the ligands for a clinically significant period of time to 
allow for the binding of the targeted molecules to the ligands ; 
and 

causing non-targeted molecules of the plasma to flow 
back through the pores of the hollow fibers by means of 
reverse filtration created by a negative transmembrane 
pressure near the outlet port to reunite the non-targeted 
molecules with the cellular components of the blood.. 

10. The method of Claim 9 further comprising causing 
the non-targeted molecules to reunite with the cellular 
components via a plasma conduit by means of an existing 
pressure" gradient. 

11- The method of Claim 9 wherein the pore sizes in 
the hollow fibers range from approximately 0.2 to 0.6 
microns . 

12. The method of Claim 9 wherein the hollow fibers 
are made of material selected from the group consisting of: 
cellulose triacetate; polysulf one; polyacryloni t r ile ; 
ethylene/vinyl alcohol copolymer; polymethylmethacrylate; 
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polyamide; polypropylene; cellulose ace.tate; regenerated 
cellulose; polycarbonate, polyethylene; polyvinyl alcohol ; 
and polyvinylchlor ide . 

13. An affinity membrane device utilized for the 
selective removal of targeted molecules contained in plasma 
of blood comprising: 

an elongated housing having an inlet port and an outlet 
port for entry and exit of blood therefrom; 

a single bundle of hollow fibers encased in an interna, 
cavity of the elongated housing, the hollow fibers having 
pores with suitable pores sizes for separating blood into 
plasma and cellular components, the pores having ligands 
immobilized to an internal surface of the pores with 
polyethylene glycol having a chain length of about 50 to 250 
carbon atoms, the ligands having an affinity for the targeted 
molecules in the plasma, the hollow fibers having wall 
thicknesses of about 300 to 3500 microns and having internal 
diameter of about 70 to 140 microns, 

wherein the cellular components of the blood do not flow 
into the pores of the hollow fibers and . the plasma is 
transported into the pores by means of positive filtratic 
created by transmembrane pressures across the membrane, in 
the absence of an external pump for generating plasma flow 
across the hollow fibers. 

14. A hollow fiber membrane comprising: 
a plurality of elongated hollow fibers, each fiber, 
haying a peripheral wall surrounding a lumen, the 
peripheral wall having a plurality of pores extending 
therethrough, the number and configuration of the pores 
being effective to separate blood into plasma and cellular 
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components, each pore having ligand bound Co an internal 
surface and having a length dimension such that adequate 
surface area is provided for. the attachment of the ligand' 
to ensure that Che ligands capture subs tanciaily all target 
molecules t the peripheral wall having a thickness ranging 
from approximately ranging from approximately 300 to 3500 
5 .microns, and the hollow fibers having internal diameter of 

approximately 70 to 140 microns, and wherein the ligands are 
immobilized to the surface of the pores with polyethylene 
glycol having a chain length of about 50 to 250 carbon atoms 
15. The hollow fiber membrane of Claim 14 wherein the 
10 hollow fibers are made of material selected from the group 

consisting of: cellulose triacetate; polysulfone; 

polyacryianitriie; ethylene /vinyl alcohol copolymer; 
polymethylmethacrylate; polyamide; polypropylene; cellulose 
acetate; regenerated cellulose; polycarbonate, 

15 polyethylene;" polyvinylalcohol; and polyvinyichlor ide . 

16. The hollow fiber membrane of claim 14 wherein the 
ligands are also bound to the pores with an avidin/biotin 
molecular complex. 

17. The hollow fiber membrane of claim 14, wherein the 
20 plurality of elongated hollow fibers are in a single bundle. 

18. A mechod for reducing concentration levels of a 
target solute in a patient suffering from a medical 
condition characterized by excessive levels of the target 

. solute comprising: 

removing whole blood from the patient; 
providing a hollow fiber membrane device having (a) 
an elongated housing with a single inlet port and a single 
outlet port for entry and exit of blood therefrom; and (b) 
hollow fibers encased inside the housing, the hollow fibers 



25 



r 



-52- 



having a plurality of pores extending therethrough, the 
number and configuration of the pores effective to separate 
blood into plasma and cellular components r the pores having 
ligands bound to an internal surface of the pores, the 
ligands having an affinity for the target solute in the 
plasma, the ligand being immobilized to the internal surface 
of the pores with polyethylene glycol having a chain length 
of about 50 to 250 carbon atoms; 

transporting blood into the inlet port of the hous : 
causing the plasma of the blood to flow into the pores 
of the hollow fibers by means of positive filtration created 
by a positive transmembrane pressures near the inlet port 
while not allowing the cellular components to flow into the 
same; 

contacting the target solute in the plasma with the 
ligands for a clinically significant period of time to 
substantially lower the concentration level of the target 
solute from the plasma; 

causing non-targeted solute of the plasma to flow back 
through the pores of the hollow fibers by means of reverse 
filtration created by a negative transmembrane pressure near 
the outlet port to reunite the non-targeted solute with .e 
cellular components of the blood to form a treated blood 
product; and 

infusing the treated blood product into the patient. 
19, The method of Claim 18 wherein the ligand is a 
polyclonal antibody . 

• 20. The method of Claim 18 wherein the ligand is an 
autoantigen capable of binding autoantibodies. 

21. The method of Claim 18 wherein the ligand is' an 
enzyme. 



